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Environmental indicators are selected key statistics that provide information on 
significant trends in the environment, natural resource sustainability, and related 
human activities. The indicators in this bulletin are part of anational set of ~ 
environmental indicators designed to provide a profile of the state of Canada’s 
environment and measure progress towards sustainable development. 


Issue context 


Why is urban air quality a 
concern? 

Many Canadian cities continue to 
experience unacceptable air quality, 
especially in summer. The most 
frequent causes are ground-level ozone 
and airborne particles, which, 
combined with other air pollutants, 
produce a condition known as smog. 

Urban air also contains trace 
amounts of many toxic chemicals, 
including various volatile 
hydrocarbons, such as benzene. 

Air pollution can have significant 
effects on human health, ranging from 
eye, nose, and throat irritation to 
reduction of lung capacity, aggravation 
of respiratory diseases, and even 
premature death. 


In fact, recent studies have shown 
that hospital admissions increase with 
increasing air pollution, even at 
pollution levels regularly experienced 
by Canadians. These studies further 
suggest that there may be no safe 
levels of exposure to certain air 
pollutants, including inhalable airborne 
particles and ground-level ozone. 

People with respiratory problems 
such as asthma and bronchitis, 
children, and the elderly are 
particularly at risk. Even healthy 
young adults breathe less efficiently 
during air pollution episodes, 
especially when exercising vigorously. 

Pollutants like ground-level ozone, 
sulphur dioxide, and nitrogen dioxide 
also injure plants, resulting in 
reductions in crop yields and forest 
tree growth. 


What are the links? 


ENVIRONMENTAL 


HUMAN ACTIVITY 


(No indicator at present) 


CONDITION 


Ambient levels of urban air 
pollutants 


SOCIETAL RESPONSE 


(No indicator at present) 


ECOLOGICAL AND 
SOCIOECONOMIC EFFECTS 


(No indicator at present) 
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What are the sources of the 
most common pollutants? 

Most air pollution is caused by the 
burning of fossil fuels in motor 
vehicles, home furnaces, factories, 
industrial plants, and thermal power 
plants. These human activities account 
for most of the common air pollutants, 
such as sulphur dioxide, nitrogen 
dioxide, carbon monoxide, airborne 
particles, and volatile organic 
compounds (VOCs). Benzene comes 
primarily from unburned gasoline in 
vehicle exhaust. Other VOCs are 
released through the use of solvents and 
oil-based paints. 

Ground-level ozone is formed by a 
series of chemical reactions involving 
the action of sunlight on nitrogen 
oxides (NO,) and VOCs. Warm 
temperatures (above 25°C) accelerate 
this process. Further influences include 
local topography and stagnant air 
masses, which can trap pollutants and 
allow them to build up. 

Ground-level ozone is frequently 
transported to the southern Atlantic and 
the Windsor—Quebec City corridor from 
the United States, whose ozone levels 
are considerably higher than Canadian 
levels. Ground-level ozone is also 
carried to rural areas downwind of large 
cities. 

Airborne particles can be emitted by 
natural sources, such as volcanic dust 
and wind-blown soil, in addition to 
human activities, such as fossil fuel 
combustion. Fine airborne particles 
(known as PM, .) can also be formed 
through chemical reactions in the 
atmosphere involving air pollutants and 
other particles. 


Is urban air quality getting 
better or worse? 

Since the early 1970s, the overall 
air quality in Canadian cities has 
generally improved. For instance, 
annual average nitrogen dioxide levels 
fell by 30% between 1979 and 1996, 
despite, for example, an estimated 15% 
increase in kilometres travelled by 
passenger vehicles. 

Nevertheless, ground-level ozone 
concentrations remain a concern in 
some Canadian cities, especially the 
high ozone levels that continue to occur 


over extended periods in the summer 
months. 

Levels of larger airborne particles 
(total suspended particulates or TSP) 
have decreased by 40% since 1980. 
However, recent scientific research 
indicates that finer airborne particles, 
rather than TSP, are what constitute the 
more serious health concern. 


What are we doing to improve 
urban air quality? 
Smog has been addressed in Canada 
through successive action plans 
designed to reduce or prevent smog- 
causing pollution: 
>» 1990: The NO,/VOC Management 
Plan (Phase 1) was released by the 
Canadian Council of Ministers of the 
Environment (CCME) to target 
excessive ozone levels by reducing 
NO, and VOC emissions through 
various federal and provincial 
initiatives. 

> 1997: The Phase 2 Federal Smog 
Management Plan outlined further 
federal initiatives to reduce NO, and 
VOC emissions and broadened the 
issue to consider inhalable particles. 


>» 1999: The Phase 3 Federal Smog 
Management Plan will be released by 
the federal government to expand 
smog-reducing initiatives and to 
contribute to the development and 
implementation of Canada-wide 
Standards (CWSs) for air quality. 


To date, these initiatives have 
resulted in cleaner-burning engines, 
cleaner gasoline, more and better 
scrubbers in industrial smokestacks, 
cleaner industrial processes, and 
improved energy efficiency. 

CWSs are currently being 
developed for benzene, inhalable 
particles, and ground-level ozone. They 
are expected to be approved by the 
CCME by the fall of 1999. The CWS 
for benzene is expected to involve a 
reduction of total national emissions of 
30% from 1995 levels by the year 2000. 
The CWSs for inhalable particles and 
ozone will establish targets for ambient 
air concentrations to be achieved by 
2010-15. 

Under the Canada/U:S. Air Quality 
Agreement (1991), both Canada and the 
United States have set targets for 


reducing emissions of sulphur dioxide 
by 40% and emissions of NO, by 
approximately 10% by the year 2000. 
Pursuant to the agreement, a new annex 
on transboundary ground-level ozone 
and a joint work plan for transboundary 
fine inhalable particles will be 
negotiated in 1999. 

New regulations under the 
Canadian Environmental Protection Act 
(CEPA) will limit the benzene content 
of gasoline to no more than 1% by 
volume in July 1999. This measure 1s 
expected to reduce benzene emissions 
by 15% from all gas-powered vehicles. 
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Indicator: Number of days ground-level ozone 
exceeded objective 


Canada Lower Mainland of British Columbia 
» The average number of days on which ozone exceeded 


the National Ambient Air Quality Objective (82 ppb, 
|-hour) has decreased by 50% since 1980, despite a 
37% increase in average year-round ozone levels. A 
notable exception to this was the summer of 1988, 
which was particularly hot and hazy. 


Average trend 
for Canada 


Number of days exceeded 


» In Canada, ozone levels tend to peak in summer, during 
mid-afternoon in the city, and during late afternoon to 
early evening in rural areas downwind of cities. 


» Ground-level ozone is primarily a problem in the Prairies 
Windsor—Quebec City corridor and, to a lesser extent, in 
the southern Atlantic region and the Lower Mainland of 
British Columbia. 


Average trend 
for Canada 


Lower Mainland of British Columbia 
» Ground-level ozone exceedances in the Lower Mainland 
have generally become less frequent since 1980. 


Number of days exceeded 


» Rural areas farther east in the Fraser Valley, downwind 
of Vancouver, continue to record higher levels and more 


periods of high ozone than the more urbanized areas. _— Note: 

The graphs show the annual average number of days on which Canadian 
Prairies urban monitoring stations measured ozone levels exceeding the national 
maximum acceptable objective (which is 82 parts per billion for 1-hour 


» The Prairies.enjoy air quality that is among the best in _ average levels), for at least 1 hour during the day from May to September. 
Canada with respect to ground-level ozone, recording Source: 


: . Environmental Technology Centre, Environmental Protection Service, 
very few ozone exceedances since 1980. Environment Canada, Ottawa, Ontario. 
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Indicator: Number of days ground-level ozone 
exceeded objective cont'd 


Windsor—Quebec City Corridor Windsor—Quebec City Corridor 

> Cities in the Windsor—Quebec City Corridor, and 
especially in southern Ontario, usually experience the 
highest number of ozone exceedance days in Canada. 


Average trend 
for Canada 


» The hot, stagnant weather conditions experienced in 
central and eastern Canada, such as in the summers of 
1983 and 1988, favour ground-level ozone formation. 
About half of the summer ozone in central and eastern 
Canada is believed to have been blown in from the 
United States. 


Number of days exceeded 


Atlantic Canada Atlantic Canada 


> Pollutants originating from the northeastern United 
States and central Canada are the dominant factor in 
ground-level ozone exceedances throughout the 
southern Atlantic region. 


Average trend 
for Canada 


> While Saint John and other parts of southwestern New 
Brunswick are most often affected, areas as far east as 
St. John’s, Newfoundland, occasionally experience 
high ozone levels. 


Number of days exceeded 


Note: 

The graphs show the annual average number of days on which Canadian 
urban monitoring stations measured ozone levels exceeding the national 
maximum acceptable objective (which is 82 parts per billion for 1-hour 
average levels), for at least 1 hour during the day from May to September. 


Source: 
Environmental Technology Centre, Environmental Protection Service, 
Environment Canada, Ottawa, Ontario. 


Canada-wide Standard for ground-level ozone 
Canada-wide Standards providing new ambient air quality targets, based on more recent scientific research, will 
supersede the existing National Ambient Air Quality Objectives. These new targets will be integrated in the above 


indicator as they become available. 
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Preliminary Indicator: Levels of inhalable airborne 
particles in Canadian cities (PM,,) 


ECOLOGICAL AND 
SOCIOECONOMIC 
FECTS 


> Within the last few years it has become clear PM 
10 


that particles whose diameters are less than aoe. | 
10 um (PM,,), the so-called inhalable Interim Provincial 24-hAQO U.S. EPA 


annual NAAQS 


particles, may be responsible for most of the 
airborne particle threat to human health. 


> Elevated levels of inhalable particles can 


occur across Canada, throughout the year, and 
in urban as well as rural areas. The factors 
favouring higher levels include important 
local sources (e.g., industry), long-range 
transport from other sources, and local 
topography and weather conditions which can 
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trap pollutants. notes 
: f PM i) Peak values correspond to the average of the second highest concentrations 
» Peak and mean concentrations 0 109 measured at each sampling station for that year (11 Canadian cities). 


: : ii) Mean values correspond to the average of all concentrations measured at each 
averaged for all sampling stations, decreased sampling station for that year (11 Canadian cities). 
by 39% and 41%, respectively, from 1985 to iii) The Interim Provincial 24-h Air Quality Objective (AQO) is the interim air quality 


7 ees : : objective adopted by Ontario, Newfoundland and British Columbia for PM,p. 
1996. Nevertheless, some stations continue to iv) Peak values should be compared with 24-h objectives, while mean values should 


record daily average PM,, levels above be compared with annual objectives. 
3 . . . . . 
x/ > Interim Provincial 24-h Air Source: . | 
30 HE ag the ‘ Environmental Technology Centre, Environmental Protection Service, Environment 
Quality Objective. Canada, Ottawa, Ontario. 


Canada-wide Standard for particulate matter (PM) 

Canada-Wide Standards providing ambient air quality targets for both PM,, and PM,., based on recent scientific 
research, are being developed. Interim Provincial Air Quality Objectives and U.S. Environmental Protection Agency 
(EPA) National Ambient Air Quality Standards (NAAQS) are used as reference levels in the above indicator until the 
| Canada-wide Standards become available. 
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Preliminary Indicator: Levels of inhalable airborne 
particles in Canadian cities (PM, ;) 
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» There is increasing interest by researchers in 


PM.,. 


very fine particles, whose diameters are less 
than 2.5 pm (PM,,). These particles consist 


@ Mean 
@ Peak 
Interim Provincial 


24h AQO U.S. EPA 
. annual NAAQS 


largely of sulphate, nitrate, and organic 
particles, but can also include acidic aerosols. 
Organic particles bind efficiently to toxic 
organic compounds and can carry them deep 
into the lungs. 
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» Peak and mean concentrations of PM,,, 


averaged for all sampling stations, decreased 
by 50% and 44%, respectively, from 1985 to 
1996. Nevertheless, some stations continue to oe 


record daily average PM,,, levels above i) Peak values correspond to the average of the second highest concentrations 
measured at each sampling station for that year (11 Canadian cities). 


3 ° . 5 = 
25 g/m ? the Interim Provincial 24-h Air ii) Mean values correspond to the average of all concentrations measured at each 

Quality Objective. sampling station for that year (11 Canadian cities). 

iii) The Interim Provincial 24-h Air Quality Objective (AQO) is the interim air quality 
» Long-term monitoring records for PM,, and objective adopted by Newfoundland for PM,>. 
; Z — iv) Peak values should be compared with 24-h objectives, while mean values should 
PM,,, currently exist for 11 Canadian cities. By be compared with annual objectives. 
comparison, records for common Source: 


: ra : AE fa ces Environmental Technology Centre, Environmental Protection Service, Environment 
contaminants, sucn as nitrogen 10xide, €X1S Canada, Ottawa, Ontario. 


for over 50 cities. 


‘Canada-wide Standard for particulate matter (PM) 
Canada-Wide Standards providing ambient air quality targets for both PM, and PM,,,, based on recent scientific 
"research, are being developed. Interim Provincial Air Quality Objectives and U.S. Environmental Protection Agency 
| (EPA) National Ambient Air Quality Standards (NAAQS) are used as reference levels in the above indicator until the 
_ Canada-wide Standards become available. 
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Urban Air Quality 


Indicator: Toxic substances in Canadian urban air: 
Benzene 


» Urban air contains small amounts of the toxic 
hydrocarbon benzene. This is cause for concern, 
since benzene is known to cause a specific form 
of leukemia, and even low levels of exposure 
can increase the risk. Apart from cigarette 
smoking, the main route of human exposure to 
benzene is breathing air in city centres. 


Average annual benzene concentrations in 
Canadian cities 
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» Prior to 1999, levels of benzene in gasoline 
were about 1.6 %. Levels will be regulated to 
no more than 1% by volume under the 
Canadian Environmental Protection Act 
(CEPA), as of July 1999. 


» Benzene levels at the perimeter of gasoline 
service stations are generally higher than Note: 


oS 


Concentration (yg/m’) 


1997 


average city levels. Annual averages are based on sampling stations having at least 20 measurements 
é : throughout the year. 
» Benzene levels are generally four times higher go. 


in city centres than in rural areas. Environmental Technology Centre, Environmental Protection Service, Environment 
‘ ; Canada, Ottawa, Ontario. 
» Average benzene levels in Canadian cities have 


fallen by 49% since monitoring began in 1989. 
This is largely due to better emission controls 
on vehicles. 


» Monitoring of benzene is conducted in up to 
24 Canadian cities. 


Canada-wide Standard for benzene 


The focus of the Canada-wide Standard for benzene is expected to involve reducing total national emissions 
rather than establishing desirable levels, as any level of exposure may increase the risk of incurring cancer. 
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